Cytochrome P450 (P450)/O 2 /NADPH engender electron transfer reaction of N-benzyl-N-substituted benzylamines to yield corresponding radical cation 1 that is simultaneously converted into 2 and 3. Subsequently, expulsion of proton and hydroxylation yielding a-hydroxylamines are followed by formation of benzaldehydes and benzylamines.
Introduction
Numerous enzymes and their man-made mimics catalyze [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] N-demethylation of N,N-dimethylanilines. The axial coordination site of P450 is thiolate ligation while histidine ligand is employed with horseradish peroxidase (HRP). Iodosylbenzene (C 6 H 5 IO) catalyzed by tetraphenylporphyrinatoiron (III) chloride (Fe Oxidations by P450/O 2 /NADPH. To 650 µL of distilled water were added in the order of 200 µL of potassium phosphate buffer (pH=7.4), 40 µL of microsomal P450 (final concentration: 0.5 mg/1 mL), 10 µL of a substrate dissolved in CH 3 OH (final concentration: 1 mg/1 mL) and 25 mM of 100 µL of NADPH so that the total volume becomes 1000 µL. The reaction mixture was incubated at 37 °C for 30 minutes with vigorous stirring. The reaction mixture was then cooled with ice bath and 1 mL of 5% HCl solution was added to make the salt of substituted benzylamines. 10 µL of 0.014 mM of bibenzyl was added to reaction mixture as an internal standard. CH 2 Cl 2 (3 mL × 3) was added to extract the organic layer. This was dried with anhydrous Na 2 SO 4 and concentrated to 20 µL for GLC analysis Kinetic Isotope Effects. were determined indirectly as follows. k YH /k YD = k YH /k HH ·k HH /k YD was used when Y is p-OCH 3 and p-Cl. kHH/kHD = kHH/km-Cl H ·k m-Cl H /k HD can be obtained when Y is H using m-ClC6H4CH2 as an internal basis.
Results and Discussion
The competitive intramolecular N-debenzylation of Nbenzyl-N-substituted benzylamines with P450/O 2 /NADPH has been studied through Hammett correlations and KIE. 16 may suggest that the electron transfer step for the formation of radical cation is involved with rate determining step. The negative sign of ρ + = -0.88 is also parallel with their oxidation potentials decreasing from p-NO 2 to p-OCH 3 . The better correlation with σ of Table 1 indicates that positive charge is localized on the nitrogen atom. α-Deprotonation of 1 yields the two carbon centered α-amino benzyl radicals, 2 and 3. Thus 1 can be simultaneously transformed into either 2 or 3 since both of them are Table 1 can be the similar situation for the reversibility. On the contrary, when electron transfer is the rate determining step, no such KIE would be observed that is k H /k D = 1 15 . Our KIE for m-Cl, k H /k D = 1.61 may indicate that reverse electron transfer occurs to a small extent. Our KIE values range from 1.61(m-Cl), 1.91(H) to 4.56(p-OCH 3 ) which are larger than unity. The increasing trend with electron-donating substituents may indicate increase of the reversibility.
Conclusions
The KIE values are k YH /k YD > 1 and increase monotonically from m-Cl to p-OCH 3 
